Molecular characterization of secretory proteins Rv3619c and Rv3620c from Mycobacterium tuberculosis H37Rv.
Rv3619c and Rv3620c are the secretory, antigenic proteins of the ESAT-6/CFP-10 family of Mycobacterium tuberculosis H37Rv. In this article, we show that Rv3619c interacts with Rv3620c to form a 1 : 1 heterodimeric complex with a dissociation constant (K(d)) of 4.8 × 10(-7) M. The thermal unfolding of the heterodimer was completely reversible, with a T(m) of 48 °C. The comparative thermodynamics and thermal unfolding analysis of the Rv3619c-Rv3620c dimer, the ESAT-6-CFP-10 dimer and another ESAT family heterodimer, Rv0287-Rv0288, revealed that the binding strength and stability of Rv3619c-Rv3620c are relatively lower than those of the other two pairs. Molecular modeling and docking studies predict the structure of Rv3619c-Rv3620c to be similar to that of ESAT-6-CFP-10. Spectroscopic studies revealed that, in an acidic environment, Rv3619c and Rv3620c lose their secondary structure and interact weakly to form a complex with a lower helical content, indicating that Rv3619c-Rv3620c is destabilized at low pH. These results, combined with those of previous studies, suggest that unfolding of the proteins is required for dissociation of the complex and membrane binding. In the presence of membrane mimetics, the α-helical contents of Rv3619c and Rv3620 increased by 42% and 35%, respectively. In mice, the immune response against Rv3619c protein is characterized by increased levels of interferon-γ, interleukin-12 and IgG(2a) , indicating a dominant Th1 response, which is mandatory for protection against mycobacterial infection. This study therefore emphasizes the potential of Rv3619c as a subunit vaccine candidate.